Lycopene and vitamin E interfere with autocrine/paracrine loops in the Dunning prostate cancer model.
Epidemiological studies have consistently associated high intakes of lycopene or vitamin E with a reduced prostate cancer risk. Both compounds were tested in the MatLyLu Dunning prostate cancer model to gain insight into the in vivo action of lycopene and vitamin E. Supplementation for 4 weeks with 200 ppm lycopene, 540 ppm vitamin E, or both led to plasma levels comparable with those in humans. Both compounds also accumulated in tumor tissue. Macroscopic evaluation of the tumors by magnetic resonance imaging showed a significant increase in necrotic area in the vitamin E and the lycopene treatment groups. Microarray analysis of tumor tissues revealed that both compounds regulated local gene expression. Vitamin E reduced androgen signaling without affecting androgen metabolism. Lycopene interfered with local testosterone activation by down-regulating 5-alpha-reductase and consequently reduced steroid target genes expression (cystatin-related protein 1 and 2, prostatic spermine binding protein, prostatic steroid binding protein C1, C2 and C3 chain, probasin). In addition, lycopene down-regulated prostatic IGF-I and IL-6 expression. Based on these findings, we suggest that lycopene and vitamin E contribute to the reduction of prostate cancer by interfering with internal autocrine or paracrine loops of sex steroid hormone and growth factor activation/synthesis and signaling in the prostate.